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APERTURED AND STAGGERED MOLDED 
PILE PRODUCT 
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AMugton, Pa. 19001 
FOed Oct. 2, 1963, Ser. No. 313356 
1 Claim. (CI. 161—62) 

The present invention relates to improvements in pfle- 
Ifte matenal and a process and apparatus for making the 
same m a wide variety of specific physical embodiments 
lor many different uses. 

U is an object of the invention to provide an improved 
type of molded material or product of sheet-like or other 
cpntour in cross section, fabricated of a thermally or 
otherwise softenable and moldable substance having physi- 
cal characteristics suitable for the intended use, such as 

L^" 0P It ? F ,benDOset,iD 8 "sinous compound, 
natnral or synthetic rubber, a compound softenablVby a 
fecial fugitive or other agent, and the like. All such 
products are characterized by an improved pile-like surface 
° r . a T tber a PP r °P™«e to the intended use. 
With this in mrad, the expression "pfle" as used herein 
isto be considered to apply to a group of projections pro- 
truding from a surface of the product, while "pfle element" 

or ,0 th t individua, Projecting formations 

or members making up the pile. 

c nP e inVen I. i0n CODt ^ n 'Plates a great many different pos- 
sftle sizes, shapes and spacings of such elements relative 

w- r ' D>a , kin8 * possib,e 10 moM vOt-Ske prod- 
ucts having an almost infinite number of specifically 

f^ ei v:^ S,C , al ^" r f fc,en * S,ics ' and Panting "any dif- 
X,Ura [ and ° ,her effects; yet they are 
produced in common by variants of the same basic meth- 

awarato.° ymS SamC baS ' C f 0 ™'"^ equipment or 

»nw r eMmp,e : 5" Se nera5 classification of molded pfle 
arhcfe may exhibit relatively large and thick projecting 
components in one or another outline (for example, ge„t 

^2?r? nm *! <l} a " d Spacing re,a,ive lo one a "0«her A 
sheet-like . product of this character is suitable for use as 

ZrT£ P ,* mM 'u* Which may * P rovided w >'th aper- 
tures there brough ma predetermined relationship to the 

afa S aWV " , fleXiWe ' 8r0UDd shoe sole, 

J?? abs ° rblD S. la yer. as a decorative wall surfacing 
sheet, as an upholstering materia), etc. 

hr^T" 1 - 6 / *P ecffl ? I, y diff went but basically similar 
broad classification, the piling may be of a finer hap-like 

n cbaracter - ««* filaments or strands being 

Integra", formed on a backing sheet or surface. Such 
matenal is well suited for many diverse uses. It may be 
employed as a brush bristle structure of a tooth brush or 
o her massaging, coating, scraping or squeegee-like im- 
plement. It may poss,bly have an abrasive substance 
incorporated m the molded material to improve its quality 
for any of these purposes. 

__^ 1 '«.' he ^-i. 0f ' h . iS S ,° rt haVi ° 8 "latively closely 
2W. fiIament - llke elements may have their like 
MH_f.i^'™* PI ^ Sed ' 08etber lo cause a mechanical 
£m 'v ? ?* ln l" S " P of ,heir respective pilings to 
hold the sheets together. Similarly, if the material of 

c ,T£°? Jd ,0 inc,u de Permanent magnetic 

; as . m ? Ided - lts su i' a M"y for use in a magnetic 
zipper joint is apparent. 

fcJIv 1 ™! 7 material-may be utilized as a heat 

msulation layer of an outer garment. A quite different 
apphcat.cn of the same type of pile-like material is i„ a 

textura! effects, varying cush.on action, etc., as the result 
efefr^" 1 cbara cteristics of the component pile 
?. .1 k 1 ?? 6 be ' for e *ample, in point of their 
length or height, their thickness, their spacing relative^ 



_L arfJ f!L°k Pae >>P^tio n ,Mheir color, their hard- 
^w, , ^ 1116 P roducl ma y be employed as a 
ofTco^nTf 1 ^ ,be . ma «"8 of gloves or in L moldtoj 
5 _r»___£ ^>ve ,n which desired gripping and weal 

2__VJ iL r by ****** locati °» of.pfle-like 
areas od the glove surface, by selectively treating the piles 
to improve wear-resistance, and the like. 

ad___^, < S r 1 ^ ted mdustrial a « d construction 
, Pn^'Ple of the invention are many and 
,0 diversified, for example, as a sound and heat insulating 

' and ^Torth 66 " 118, ** * W0UDd - r,I, ro11 Mcr component, 

Li any adaptation or embodiment of the pile-like prod- 

t hSfflr / iy ," 3 S H et * 1116 mv en»ton contemplates the 
IS animation of a layer, pfle-like as above described, with an 

nature 3 ^ ? 3 V° IOU * 0T e *P a ° d ed foamy 

nature, the lamination being effected by heat and/or pres- 
sure m piling, thus to provide a sheet or like product 
o„ ,roproved *»®r respect to non-slippage frio 

the"iike ° f S0 ° nd inSU,alion ' "•sWoning ability, and 
While it will be appreciated that only a relatively few 
examples typically suited for the above mentioned utilities 
« ^ - ere . ,n . Dhj ^ a,ed aDd Ascribed, they are nevertheless- 
25 sufficient to mdicate the wide versatility of the invention 
in its product aspect. 

Another general object of the invention is to provide 
an improved method for the making of such pile-like 
products This comprises the application of the material 
30 to provide the piling, for example a therm osof tenable, 
thermoscttable or vulcanizable molding composition, pref- 
erably m a partially set but still flowable or moldable 
condition of a surface thereof (and, if desired, with 
softenable. chips or crystals applied thereto) against a mold 
35 composed of a novel assembly of side-by-side arranged, 
marg.ually configiired plates or laminae. The thus con- 
stituted mold may be a flat one or it may be of cylindrical 
or drum-like character, comprised of peripherally notched 
or shaped crcular discs for continuous production. In 
40 either case, the plates or laminae are successively ar- 
ranged m a selective manner with the notchings of one 
thereof m a desired relation to an adjacent lamina, or the 
notchings of the latter. Such selection is of course 
dictated by the nature of the desired molded pfle effect 
■jr, In accordance with most of the embodiments herein 
shown, the notches in question are of a depth, regardless 
of the shape thereof, to extend only partially through the 
height or radius of the laminae plate or disc; and the 
notches extend wholly through the width of the relatively 
M thin lamina. Thus, successive laminae may have their 
notched outer surfaces partially or wholly stepped or 
slnfted relative to one another. The relationship in this 
respect determines the nature of the piling in regard to 
the design and population of the pile-like; in regard to 
55 a possible connection of pile elements to one another at 
the base thereof, or a distinct separation in this zone; in 
regard to -a possible provision of apertures through the 
Pile-like. sheet product, etc. The shape of the notches 
* n ° eS he eon, °? r • bei8ht and wid| h of 'he individual 

f a min : r POnen!S -, J H r eVer ' 0,her ,y Pe s °f assembled- 
lam dk type mold than the through-notched type are 

anv H« !i f 7 ,he .P"> d »c<ion of pile formations of 
m i° nfig i! ra,,0a Likew *e, materials which are 
65 SI,!"' - 6 meanSO,her ,ha " b£at - 

In still furth=r accordance with the invention, the pile 
formations may be of the same heigh, throughout^ Tgiven 
area of fhe prodllct> or of differeDt fc « a g-ven 

again as determined by the manner in which the lamTna 
70 notching or other formation is selected « ^positioned 

determmed ,„ accordance with the relative color or bard- 
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ness of component layers of the molded material, as snch 
characteristics are reflected in the physical response of the 
material in becoming soft and/or setting. Thus, attract- 
ive visual, patterned, carved or half-tone effects may be 

ta As in the case of the pile-like product, the basic method 
is capable of wide variation in detail, and only a few 
representative embodiments are illustrated herein. 

Yet another object is to provide a piling method by 
which a pile-like layer or stratum may be laminated or 
built onto an underlying or base layer which is of rela- 
tively dense, homogeneous nature, or onto a relatively 
porous, expanded or foamed stratum or layer for the ad- 
vantages mentioned above in regard to the product. 

In any event the method contemplates the initial soften- 
ing of a layer surface, thermally or otherwise, sufficiently 
to render the material readily flowable under mild pres- 
sure into the pile forming cavities of the mold, where- 
upon the material is caused to set up in the cavities to 
provide the pile elements of desired shape and character, 
then stripped from the mold. In these respects the pres- 
ent method differs markedly from present day high pres- 
sure extrusion and press practices requiring expensive and 
complicated equipment for commercial production. 

While the cavities of the mold laminae will ordinarily 
be of simple V-shape or other symmetrical contour, the 
invention also contemplates variations in which the mold 
laminae formations for the cavities may be of special 
design or non-symmetrical outline. This enables the pro- 
duction of pile-like, filament-like napped surfaces having 
desired special characteristics of appearance, textural feel, 
cushioning quality, thermal or sound insulating quality, 
etc. It is also within the contemplation of the invention 
that a layer or lamination of layers may be pile-like on 
only one surface or on both opposite surfaces. 

Another object of the invention is to provide improved 
equipment or apparatus for the high production and high 
efficiency practice of the method to produce the pile-like 
articles mentioned above. 

A further object is to provide an improved method, 
and laminated disc equipment for practicing the same, in 
which the molding notches or cavities of most embodi- 
ments, extending as they do from side to side of the mold 
laminae (and in some cases through the thickness of the 
molded sheet), permit air or other evolved gas to escape 
during the molding or forming phase. It is therefore not 
trapped in the mold cavity in a manner to possibly alter 
the shape or size of the pile elements, which are therefore 
uniformly perfect throughout the pile area. 

Moreover, the mold laminae may be produced very 
rapidly and inexpensively by a simple stamping operation. 

Reference has been made both to the formation of 
molding cavities by notching a lamination of side-by-side 
mold plates in a direction inwardly of the edges of the 
laminae, i.e., in a direction paralleling the planes of their 
engaging surfaces. However, similar effects may be had 
by aperturing the plates within their edges and in a direc- 
tion transverse of their meeting planes; and varying pile 
effects are possible by varying the character of the aper- 
tures. These may be formed by punching, drilling or 
other type of machining of the plates, by etching or by 
some other appropriate type of perforating of the stacked 
metal mold laminae, as will be described. 

It is seen, however, that the method and apparatus 
differ more broadly in principle than in these respects 
from standard molding procedures and structures of known 
- types, in-lbat a relatively soft-surface material to_be 
molded is forced, under relatively mild pressure, into 
molding cavities constituted by the laminae notches or 
other formations, the flowable material fully entering the 
mold cavities and being shaped thereby. This is usually 
attended by a heating or cooling of the mold to at least 
partially set the molded piles, whereupon the product is 
stripped from the mold. Jf desired, the pile-like product 
may also be simultaneously bonded to a backing mem- 



ber, or, as indicated above, it may be pile-like simultane- 
ously on both of its sides. 

The foregoing as well as other objects will become 
more apparent as this description proceeds, especially 
when considered in connection with the accompanying 
drawings illustrating preferred embodiments of the in- 
vention, wherein: 

FIG. 1 is a perspective view of a single component 
mold lamina of a flat, plate-like notched character, which 
is adapted to be assembled with others of a similar type 
in the making of a mold for the purpose of the invention, 
in on embodiment of the latter; ; 

FIG. 2 is a fragmentary perspective view showing such 
similar laminae assembled in one suggested side-by-side 
relation to form a flat mold having alternate, fully 
staggered pile forming notches; . 

FIG. 2A is a similar view illustrating another possible 
arrangement, by using which it is possible to make a 
pile-like product generally similar to that formed on the. 
mold of FIG. 2, but further featuring a zig-zag base grid 
network, enabling the piles to hold together without fur- 
ther base structure, even though holes are formed 
through the grid network, if desired; . 

FIG. 2B is a fragmentary perspective view of still an- 
other alternative arrangement in modification of what is 
shown in FIG. 2; . 

FIG. 3 is a fragmentary perspective view of the basic 
invention depicted in FIG. 2, but as embodied in a 
cylindrical or drum-like mold for continuous production, 
and it is to be understood that flat mold arrangements 
such as those of FIGS. 2A and 2B are also contemplated 
to be of cylindrical mold outline; 

FIG. 3A is a view similar to FIG. 3 of a portion of 
a mold which may be employed in making a pile-like 
sheet which is perforated or porous through an other- 
wise continuous base member; 

FIG. 4 is a perspective view showing a portion of a 
molded pile product formed to a mold of the character 
of either FIG. 2 or 3; 

FIG. 4A is a fragmentary perspective view of a pile- 
like product formed on a mold using the idea of FIG. 
2A, FIG. 4 A also showing how the base of the product 
may be made apertured if desired, with a grid-like ar- 
rangement integrally merging its pile elements with one 
another; 

FIG. 4B is a fragmentary section through an apertured 
or porous sheet produced from the mold of FIG. 3A, the 
pile elements of which exhibit a separated, discrete char- 
acter; 

FIG. 5 is a fragmentary perspective view illustrating 
a further slight modification in the mold, which is in 
this case constructed of side-by-side mold laminae or 
discs having different outlines at the forming notches; 

FIG. 6 is a fragmentary perspective view of a 
pyramidal-shaped pile element of a product formed on 
the mold structure of FIG. 5; 

FIG. 6A is a plan or radial view in exaggerated scale 
of a portion of a mold following the general principle 
of that of FIG. 5, but enabling the production of pile 
elements which are of curved or circular cross-section, 
and either conical or cylindrical shape in elevation; 

FIG. 7 is a fragmentary perspective view of a further 
alternative type of mold, featuring two-way tapered mold- 
ing notch formations produced by assembled mold plates 
or discs of different character; 

FIG. 8 is a view in vertical or radial cross section 
through the mold laminae of FIG. 7; 

FIG^ 9 is a "fragmentary " perspective view similar to 
FIG. 7, but showing a still further modified arrange- 
ment of mold-forming plates, alternate ones of which 
have plain outer peripheral edges; 

FIG. 10 is a perspective view of a portion of a flat 
type of mold, generally similar in underlying principle 
to that of FIG. 2, but employed for the production of 
75 a pile-like product having a multiplicity of quite elon^ 
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« ffltmeis* la,iVeIy d0Se,y SpaCed ' P3e " like pDe eie,nen,s 

a ^ ill iS a ^srnentary perspective view showing 
a dnnn-type moldhavmg molding formations like those 
of the flat mold of FIG. 10; 

v,^ G ? 12 and . ,2A are ' respectively, fragmentary 
views m perspective and m vertical section showing^ 
portion of a product of the mold of either FIG. 10 or 1 1 
featuring pile elements of relatively uniform height and 
nniform and longitudinal transverse spacing*, Tespec- 

r*£! C JL 13 f? d , 13A respectively, fragmentary top 
plan and vertjcal sectional views, the latter in greater 
scale,^of a p,]e-like sheet produced hy the use of a mold- 

arl of m ° ,d , ab,e pi,in8 ^ or 'hich 

I Z COl ° r and/or hardness characteristics, 
p^oducV Patterned and/or carved effect in the 

tJ*?;i| 4 " ? per ?Pf c,i . ve View of a port, ' on of a multiple 
LoTched f, m? d em f? ov,n S P ]ai « laminae alternating with 
notched laminae, being somewhat similar to the mold of 

tc^m'J^ iS 3 P ! 3n ° f a P 0 "'* 011 of a sHee * molded 
o a mold generally similar to that of FIG. 14, bnt with 

SotS?,"* "f" 8 * ° f ,bC laHer shif,ed re,a,iVe toC 
another to produce staggered and more widely spaced 

pile elements on the product; ^ 

™£l G ; ^ A I s a ******* section through a pair of 
superposed plastic sheets used in producinra nrodnct 

FIGS. 15B and 15C are, respectively, top plan and 
vert.cn Sectional views, the latter in e&arged seal of 

lie ?£f eei P w° dUC ^ d fTOm ,he 'ammated sheet of 
FIG. 15A by an alternative method, i.e., using a mold in 

"^i^ of the pile forming 8 notehes of 

he mold have different heights and/or sparing* revive 

the US re5Dhin8 * va ^ n 8 ^aTtSel L 

i, F - IO I J 6A '! a ver,ica l section through a multinle 

. mate* ^ * * ° f ^ 

™m G / J - 7 is - 3 ^"SmeHary side elevational view of a 
mold m which mold notches or formations of dif" 

duction n "f m 7 be Sekctive,V ""floy* *e £o- 
vane^C; "' S ^ * 3 

FIGS. I7A and 17B are fragmentary sectional views 
*owmg how pile outlines such as thosVof FIG 17 may 
£ for producing a mechanical pi'iS 

f VC , ' S ? fra ementary perspective view of a mold 

for the production of sheets or other articles having pYle 
elements of vanous different section other than genfraHv 

Firf 35 CirCU)ar ' ° vaI > and th ° «kef 

FIGS 18, 19 and 20 are schematic side elevational 
views of alternative embodiments of molding ap^rato 
vhich may be employed in forming pfle-like product 6f 

I 1 ™ PUrSUaDt t0 the ™™™-> and 
ti»T ,ni V and , 22 . are ' r «PectiveIy, exploded perspec- 
t.ve and sectional views showing a basic optional proce- 
I " assembIi P8 m <» d lamina plates which are aper- 

cSies F^' Se „ ,ha i n fr .° m Cd8CS thereof ,0 Provide mold 
ca I."i es > F ! G _- ?2 showmg.the apertured laminae arrange- 
ment in association with a cavity-closing base plate 

Referring to the drawings, FIGS. 1 and 2 illustrate the 
construct™ of a flat or planar type mold which may be 
used ,n the production of a sheet or like pile-like product 
such as is shown in FIG. 4. As in the case of all em- 
bodiments of the invention, this mold, generally desig- 
nated 10, wiU be applied to and operated by molding 75 



30 



35 



and M «f 1 ^ geDeral il,us,ra ted in FIGS. 18, 19 
The to^rS 8 ^ t0 be hereiD afler referred ta 
is show™! i*' °* WbKb - * P° r,ioD " snown in FIG. 2, 
is shown as being comprised of a plurality of like side! 
ty.-side assembled plates or laminae 11, each of prede *. 
mined top-to-bottom height and formed to provided 

spaced relation to one another along the top edge tbere- 

10. upwardly truncated portions 13 of the respective laminae 
The no! ches 12 are in the iilus^a.ed forms apS^i 
mr, t TF' °J ? k t V - Shapcd contou r. «te^ng weH 
TwS ^ ° f ,he Jr ma 3 stance determined by the 
„ £ ^ h ' Ck f neSS and of the pile elements, just a* 

ness of 11^ ekmCD - S * de « e rmined by the'thick- 
ness of the lanuna across its upright sides. 

Rather than being uniform in shape and spacing the 
mold notches or recesses 12 may differ in these dten^ 

20 t^elm^^ 

^^/m^'ments of the mold lamina, except, of course 

l£Z2L t $* a i ° f ,hC iD,ended ^ f °rb S 

Examples of such variants will be described 

»Jsa?L \\ aDy ° f thc fonns of tbe mold ainstrated 

25 ofal^aMv * T"' ^ ^ ,am,nae ™* te fabr icated 
25 01 a suitably heat conductive metal, or of a non-metallic 

«o a w£« C and ab h ° f ^ ^ iD " 0,Cb ' d 
to withstand thermal conditions arising in the mo dine 

procedure. -Thus, in a tbermo-softemlg, ,henr^«„ °g 

to w7,h?,^7 Opera . t,0n ' the mo,d m8v ** ««« d »Pon 
to withstand temperatures ranging from 190* F-380* F 

co m W -S!^ the nK ^ aWe material > as a kn«wn vinyi 
Sefcrrin.To 3 ^ ^ 3 " owaWe - «mi-moI t en condition. 

tion of nr 1 tbe ? f e duCt of tbe mo,d con struc- 

tion of FIG. 2 (and also of the mold of FIG. 3) is seen 
to be a flat sheet, generally designated IS, charac erfeed 
by a base layer 16 of a thickness determined by the S 
ness of the molded material left to overlie the fla, top or 
crest areas 17 (FIGS. 1 and 2) of .be feminae 11 toter- 

40 3 b ? W r ,h6ir V - n0,ches ,2 - p rom this ayer 16 
"'end pile elements 19 (FIG. 4) which are of triangular 

Snd P e ™M^^ na -l° U,Hne - ^ the embodiment 
m^TFT 0 ? the pile elements or components 19 
more J±i'7 ,y ^ ^ 35 d i s «i»8mshed P from the 
more filamentary pile shapes hereinafter described As 
45 Aus composed the pile or piling of the product, generally 
designated 20 in FIG. 4, is well suited for use as floor 
/■« . 0r I a ^ ,, ? 1, - D matting, as an improved, modified 
type of npple shoe sole having the advantageous ability 
of flexmg both transversely and longitudinally as well as 
50 obliquely ,„ reference to these directions; or as a decora- 
tive construction or industrial layer of any of the sorts 
mennoned above. In a suggested shoe sole or maUbg 
appl ca„on it , s ,0 be noted that the total friclional of 
wear area presented by the piling is „o less than that of 
55 known products having continuous, rather than staggered 
formations. Particularly in regard .0 a shoe sbfcW 
the weight of tbe wearer is distributed in a very regS? 
wearer" maDD "' iDCreased c °mfort to tbe 

tha^n^Fir *?t l B sbOW POr,i0 " S ° f ,he moJd structure, 
of Fir ^ • i" 18 * enerall y designated 22 and that 
«»Mv'ir B W ', D J des . J 8 nalcd 23, which comprises an as- 
sembly of mold laminae 24, in structure only slightly 
different from the laminae of FIG. 2, but wi h "be 
n?l" e 'i£ d re ' atiVe,y in ,be di rection of their length 
10 of FIG 2 Sla88ered ^ ' han ' bat Cf ,be 
■ - ThuVin-FIG. 2A,"0Te width'of the "notches 25. in the 
longitudinal d.rection of the lamina 24, is somewhat 
greater than .bat of the notches 12, with the res?,, ,£ 
the truncated crests or tops 26 of tbe pile formations 27 
of one lamina 24 may be overlapped, at both sides, by 
the notches 25 of the succeeding lamina 

This enables the production of a sheet such as shown 
w part in FIG. 4A. If j, be desired tiat this sheet, gen- 
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erally designated 28, be of an imperforate nature the 
moldable material will be deposited upon the mold 22 
in a thickness to substantially overlie the flat crests 20 
of the pUe elements 27. There thus results a sheet bay- 
ing a base 29 from which triangular or pyramidal pile 
formations 30 protrude; and these pile formations in- 
tegrally join one another at their longitudinal overlap to 
produce piling having a grid-like base characteristic at 
the thus-merged pile elements 30, i.e., a zig-zag outline. 

On the other hand, if the molded material be forced, 10 
scraped or doctored off flush with the flat crests ► 26 of 
the mold 22, the product (as shown m FIG. 4A ) will 

exhibit apertures or holes 32 through its base 29, the ^ _ 

remainder of the sheet being connected at ^e pUes inai ^ ^ ^ ^ ^ q{ & conica i QT 

is, the longitudinal dimension of the pile £™ on ^: 15 Hndrical conl0 ur in elevation. As before, such mold, 
in the direction of a given row, exceeds that of tde aper roll-like in character, is constituted by 

lures 32 of the next adjacent row, which ^^res are grtjr flat °r '° ^ . notches 4g , 

overlapped at each end by the transve^ly aligned forma- l«nm« £ ^ ^ lhe notches 

tions of the given row. ^ * P^^ B ^2i 20 of different widths in the direction in which the respective 
tageously used as a floor or bath mat 20 laminac extend. Thus the central notch 48' is of great- 

flexibility, as well as an ability to dram liquid, by reason ^ ^ ^ notches ^ f laminae . progre ssing from 

of the apertures. tJ , . tn the opposite sides thereof are of progressively diminishing 

In FIG 2B, the mold laminae may be similar to tne vvy» . . .o- »r — 

laminae 24 of FIG. 2A, but with only a partial overlap 



the pile formations 45, and that the sets of notches may 
be staggered relative to one another, as per FIGS. 2, 2A, 
2B and 3, in accordance with the wish of the maker. In 
substantially all cases, the pile elements or formations 20 
30 or 45 will have linear alignment in the direction ot 
the respective rows, and approximate transverse align- 
ment in the general direction transverse of said rows, as 
determined by the scheme of staggering the respective 
molding formations of the mold laminae, whether they 
be flat or circular. However, the piles may also be at 

FIG. 6A shows a variant of the type of mold of FIG. 
5 for the production of pile elements which, rather than 
being of the stepped pyramidal shape, may be generally 



laminae 24 of FIG 2A, but with i only _a ^^^l width which are spanned externally by unnotched laminae 
of the portions 34 between notches 35. "ere again a is> ^ ^ ^ a rnolding which, though 



connected grid-type base conformation is the result, but 
with the pattern of the pile elements somewhat different 
from what is depicted in FIG. 4A, in regard to the longi- 
tudinal and transverse staggering of the piles; 
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The result is to reduce. a molding cavity which, though 
stepped in increments about its perimeter, approximates 
a true circle (such as is shown in dot-dash line in FIG. 
6A); and it will be appreciated that other variations 



dinal and transverse staggering of the ^ wid|h of !he no1ches re i a tive to one another will 

FIG. 3 of the drawings represents a ^ o3d ^ n ^ u * e r d 30 result in mold cavities which, while they perhaps approach 



by circular, peripherally notched discs in a relative ar- 
rangement similar to that of the flat mold construction 
10 of FIG 2. Accordingly, because of this simple basic 
difference, the mold fragmentary shown in FIG. 3 is 
designated W and all of its structural features, and rela- 
tionships corresponding to those of FIG. 2 are designated 
by corresponding reference numerals, primed. Further 
description may thus be dispensed with, with the observa- 
tion that the mold of FIG. 3 will produce a product 
like that of the article 15 of FIG. 4. 

It is to be understood that alternative arrangements 
of the disc laminac 11' of FIG. 3, corresponding to those 
of FIGS. 2A and 2B may be adopted, for the produc- 
tion of articles similar to the sheet article 28 of FIG. 4A. 

Should it be desired to produce an apertured or porous 45 w. 
pile-like sheet, such as is shown in FIG. 4B, but charac- 
terized by a base 28' having perforations 32' therethrough 
alternating laterally and longitudinally with piles 30' which 
preserve their individual, discrete character (rather than 



result in mold cavities which, while they perhaps approach 
a bit less a perfect circle in cross section (for exam- 
ple, elliptical), are nevertheless substantially curved in 
perimetral outline. . 
35 By stamping plate or lamina edge notches 48' in a 
rectangular outline in the plane of the lamina there will 
result a molding cavity of substantially cylindrical or 
parallel-sided shape; while if the notches are, as in other 
embodiments, V-shaped, the resultant mold cavity will be 
40 substantially conical or tapering-sided. In any instance, 
the molded material tends to form in a rounded external 
outline, rather than in sharply defined increments of pe- 
rimeter, so that the resulting molded pile elements may 
be considered as being truly curved surfaced in cross sec- 

FIGS. 7 and 8 illustrate alternative arrangements of 
mold or mold-constituting laminae of differing character, 
the mold being either a flat one, per FIG. 7, or cylindrical. 
Here, a section 49 of the mold is composed of a pair of 



preserve their individual, discrete character ; (rather than ^ ^ ^ ^.^ ^ 

being integrally merged at their bases as in FIG 4A) 50 Qr t d at a , and 51 adjoimng the outer edge 



a mold 33' like that of FIG. 3A will be employed^ It 
has the usual sort of notched laminae 34' spaced from 
one another by discs or laminae 35' which have radial 
or outward projections 36' alternating with the notches 
of forming laminae 34'. These projections will penetrate 55 
the material of the base layer 28', as shown in FIG. 4B, 
leaving the perforations 32' in the latter, yet with the 
piles 30' wholly discrete and separate from one another, 
as in the product of FIG. 4 



beveled or tapered at a land 51 adjoining the outer edge 
or periphery thereof, and an intermediate plate or disc 
lamina 52 which is similarly tapered at 53 along both of 
its outer side surfaces. 

Between the lamina 52 and the respective laminae 50 
on either side thereof there aTe interposed a pair of like, 
relatively thin plates or discs 54, which are similarly 
tapered outwardly divergent at sides 55 adjacent the outer 
edge thereof; and the laminae or discs 54 are provided 



in the product of MG. 4. eoge inereoi; anu iuc idiinuac v. u»w ^ 
FIG. 5 shows a portion of another mold element, gen- 60 with inwardly convergent V-notches 56 at spaced intervals 
it ^™ti*inff»r1 hv altematine .disc r«- ohnut tht> lenpth thereof. As thus constituted, 
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erally designated 37, constituted by alternating .disc 
laminae 38 39 of different peripheral notching patterns. 
Thus, the discs 38 may be provided with V-notches 40 

of a like given width and radial depth; while an mterven- me Da$e OJ a SDCCl i 
ing disc 39 features V-notches 41 of different (shown as 65 pjGS ^ 4A an(J 6 

greater) width and depth. — « ' 

This mold will produce _a pile-like product of which 
a portion, designated 43, is illustrated in FIG. 6. It has 
a base layer 44 of substantial thickness from which there 



along or about the length thereof. As thus constituted, 
the mold segment 49 will produce linear rows or series of 
piles having a pronounced two-way outward taper from 
the base of a sheet otherwise similar to those appearing in 



FIG. 9 shows a fragment of a further, alternative type 
of mold segment -58 composed-of a plurality- of lamina 
plates 59 having V-notches 60 along or about the edges 



a base layer 44 of subslantia V hi ^ , ft thereof, which laminae are alternately spaced by plain, 

integrally projects a ^^^^ 70 unnotched plate laminae or discs 61, the outer edges 62 of 



pile formation 45 having a central large component 46 
integrally faced on either side by smaller formations 47 
of stepped shape- It will be appreciated that the mold 
37 of FIG. 5 may have its discs 38, 39 notched about 



unnotched plate laminae or discs 61, the outer edges 62 of 
the latter coming flush with the flat top lands or crests 63 
of the notched plates. In the embodiments of FIGS. 7 
and 8 and FIG. 9, the respective segments 49 may be 



n of FIG 5 may have its discs W noicnea aouui «„« » * »~ — °- . - 

fhc periphery thereof, so as to produce parallel rows of 7 5 arranged to alternately stagger notches as des.red, and 



thus produce varymgly appearing and textured pile-like 
products. 

FIGS. 10 and 11 of the drawings respectively illustrate 
alternative forms of laminated mold,, respectively desig- 
nated 65 and 66, in flat and cylindrical shapes; while 
FIGS. 12 and 32A show pile-like products molded to 
such mold structures. 

In the embodiment of FIG. 10, the mold 65 is com- 
prised of successively side-by-side plates 67 whose 
V-notches 68 are seen to be very deep as compared with 
the transverse and longitudinal widths of the notches. 
Such notches are spaced by upwardly truncated molding 
formations 69, likewise of relatively great height as com- 
pared with the rectangular cross sectional dimensions 
thereof. The staggered arrangement of the laminae 67 is 
seen to be the same as that of FIG. 2. 

FIG. 1 1 simply shows a similar assembly 66 of laminae 
71 which are of circular outline to constitute a cylindrical 
or drum-like mold. In other respects, the laminae 71 
of FIG. 11 are like the laminae 67 of FIG. 10, so that 
corresponding structural features and relationships are 
designated by corresponding reference numerals, primed, 
and further description is dispensed with. 

The product molded to either of the molds 65, 66 is as 
shown in FIGS. 12 and I2A, characterized by pile forma- 
tions 73 integrally extending from a sheet-like base 74, 
but of a relatively elongated, filamentary or bristle-like 
nature, as compared with those of the preceding embodi- 
ments. As in the case of the latter, the pile elements or 
formntions 73 may be produced in a wide variety of stag- 
gered relationships to one another, at the choice of the 
user in his selection and relative disposition of the mold 
laminae 67. or 71. 

Characteristically, and this applies also to the prod- 
ucts of FIGS. 4, 4A, 6 and others similarly produced, a 
molded material, such as a vinyl plastic, tends to form in 
setting to a cross sectional outline other than precisely 
rectangular, or in a somewhat shrunken, rounded-corner 
cross sectional outline such as it is intended to depict in 
FIGS. 12 and 12A. Such natural shrinkage in setting will 
bring about the presence of longitudinal spaces at 75 
(FIG. 12A) at the integral juncture of the pile elements 
, 73 with the base 74, thereby having the effect of creating 
rows of longitudinally aligned pile elements, which rows 
are transversely spaced slightly from one another to 
afford distinct filamentary, bristle-like pile formations. 
As in all of the above product embodiments, the pile ele- 
ments or formations converge outwardly from an integral 
joint with a base surface or member of substantial thick- 
ness. The formations of the parallel rows are at least 
partially staggered relative to one another in the longitu- 
dinal direction of those rows, with the result of producing 
approximate transverse alignments of pile elements of 
transversely non -successive rows. The horizontal cross 
section of each pfle formation adjacent the base surface 
is approximately, though not exactly, rectangular; and in 
the illustrated embodiments the opposed parallel side 
. elements of each section are disposed normal to the direc- 
tion of the rows, the remaining opposed sides paralleling 
that direction. 

The invention also contemplates various modifications 
in the pile-like product which are produced by varying 
the heights of the pile formations or elements, or their 
relative spa cings from one another in the transverse 
or longitudinal senses; or by controlling the hardness or 
color of ingredients of the molded composition, and there- 
by vsrying the rate of heat absorption of the material 
and'thus vary the height of the pile elements of the prod- 
uct as a whole in different areas thereof. In this manner, 
various eye-catching visual pattern effects, various tex- 
tural and visual contrast effects, etc. may be produced. 
Thus, FIGS. 13 and 13A disclose a part of a sheet product 
77 having a base 78 from which integrally extend pile 
formations 79, 80 of respectively different heights (see 
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FIG. 13A), the effects being exaggerated somewhat for 75 white, all pile elements 103 being of equal height, 



clanty. Such product is molded to a mold of the general 
type of FIG. 10 or 11, i.e., one in which the respective 
mold formations 69 or 69' are uniformly shaped and di- 
mensioned. It is possible to attain this differential height 
characteristic of the pfle. components 79, 80, hence the 
locally patterned or carved visual effect of FIG 13 by 
using softenable and moldable chips of different hardness 
to constitute different portions of the area of the molded 
layer, so that the flowable material will set permanently 
in the mold at different times in the respective areas rep- 
resented by the pfle formations 79 and 80. The same 
effect may be attained using at the different contrasty 
areas, such as are designated 82 and 83 in FIG. 13, chips 
or other softenable material of different colors or shades 
Thus, black chips applied to and forming the darker 
areas 83 will soften sooner and fill the mold cavities 
faster than white chips at the areas 82; and the result is a 
pile-hke product which presents not only visual color or 
shade contrast, but also a carved effect due to the dif- 
20 ferential height factor of the pile elements 79, 80 A 
highly attractive floor matting may tbus be pVoduced 
or -a sheeting very well adapted to other utilizations caH^ 
ing for a distinctive appearance effect 

FIGS. 14 and 14A represent, respectively, a section of 
a composite mold 85 and a product 86 molded thereto 
These simply illustrate the manner in which rows of lon^ 
gitndinally spaced pile elements may be not ony longi- 
tudinally staggered variably in the longitudinal sense, but 
also bow the transverse' spacing of the rows from one an- 
other may be controlled as desired. 

Thus, the mold 85 is shown as composed of side-by-side 
assembled mold laminae S8 successively spaced from one 
•another by plain edge strip laminae 89. A desired se- 
lection of the width of the spacers 89 enables the trans- 
verse spacing of pile rows to be controlled as desired. 
FIG. 14A is illustrative, and also shows how the mold 
cavities may be arranged, if desired, to form pile elements 
m a more or less random relation to one another not 

40 2 CC ?f^ y ^ rOW * of ^"wversely formations as 

* u depicted in the mold of FIG. 14. . 

FIGS. 15A, 15B and 15C show a lamination of layers 
or plies 92 93 for the molding of a pile-like sheet having 
different characteristics of shade contrast, much in the 
manner of the half-tone printing operation. In the pro- 

45 /Sr°Q D ?cTr C V, C c^ traSlillg lone P rodnct ^eet 9? 
of - * I5C) ' an initial la ™™tion of sheets 

7\ ; V $ / d under Pressure against a mold so con- 
?; ^;,V° fo ™ a ^ of pile formations 96 of one 
height (A) and/or thickness (/) and a series of gen- 
50 eraliy sinilJar pile formations 97, but of a different height 
I J^l i h,ckness <''>, ™ well as spacing from one 
another, as shown in FIG. 15B. 

Thus, the product 95 will exhibit zones, such as the 
zones A of FIG. 15C, which are of one degree of dark- 
55 ness or shade, and other zones "B" which are of a different 
or lighter shade. So, if it be assumed that the layer 92 
of FIG. 15A is white and the layer 93 is red, the different 
proportioning and spacing of the mold cavities will result 
in a zone "A" containing pile elements 97 which is darker 
60 in shade and/or color than zones at **B." - Desired striped 
visual characteristics may be attained due to this attribute 
akin to a half-tone reproduction, by the use of different 
tuft heights and/or spacings. 

FIGS. 16A, 16B, and 16C represent the production of 
65 still another modified embodiment, i.e., a sheet product 99 
which may be considered to have been molded from a 
„lamination.(FIG._16A)„ordifferent softenable sheets for 
example, a bottom, relatively hard base sheet 100, per- 
haps red in color, a softer white sheet 101 in equal thick- 
ness laminated to sheet 100, and a third upper overlay 
sheet 102 of substantially less thickness and, for example 
black. When pile-like, the pile projections 103 exhibit 
body portions 104 of black, merging at tbeir bases with 
black areas 105, and capped at their tops by tips 106 of 
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While in the above described alternatives the component 
mold laminae are shown as being flush across the surfaces 
exposing the mold cavities* it is to be understood that 
they may be non-flush in this respect, with resultant dif- 
ferent product characteristics. See FIG. 3A, for example. 

Any suitable means, such as the driven shaft and re- 
tainer means 107 of FIGS. 1&-20, may be employed to 
secure the mold laminae together in an optionally adjusted 
relationship. Conventional arcuate slot and bolt pro- 
visions 107' may be employed for the adjustment. 

In the embodiments of the invention described above, 
the molds have been shown as edge-notched in a manner 
to produce pfle elements of a simple symmetric shape, as 
a V-notch rectangular in cross section throughout its 
height. However, as illustrated in FIG. 17, the invention 
contemplates further modifications in this regard. Ap- 
pearing therein are four suggested notch outlines, as 
viewed in a direction from the flat upright side surface 
of the mold plate or lamina. These notch outlines, re- 
spectively designated 108, 109, 110 and 111 may be gen- 
erally symmetric, as the notch 108, but non-rectilinear 
sided and inwardly terminating in laterally outwardly 
flared curved portions 113; or they may be hooked at 114 
(notch 109); or of sinuous contour in notch 110; or they 
may. be of symmetric-sided, curved yet downwardly con- 25 
vergent character, as the notch 111. Pile-like materials 
produced from molds constituted by laminae of these 
sorts will exhibit distinctive differing textural features, 
and many other mold designs are of course available. 

Of whatever character or shape they may be, the notches 30 
through the edges of the mold laminae, extending com- 
pletely from side to side of the latter as they do, may be 
readily and inexpensively produced, as by die stamping 
the respective individual laminae and then assembling 
them together in the desired mold notch pattern. 

Since the molded material is a flexible one of amorphous 
internal structure, and can yield for withdrawal of the 
pile formations, long or relatively short, from the notched 
mold cavities, any desired configuration of pile elements 
is possible, as evidenced by the special forms of mold 
lamina shown in FIG. 17. 

FIGS. 17A and 17B suggest how the invention may be 
utilized to produce pile-like sheets which will interlock at 
the pile elements thereof when pressed together. This 
could serve the function of a "zipper" type fastening. 

As depicted in FIG. 17A the pile elements 115 of the 
respective sheets A and B are shown as molded of a ma- 
terial having particles of magnetic material, such as 
alnico, incorporated therein, as indicated by stippling in 
FIG. 17A. This provides a very strong magnetic inter- 
grip of the pile elements 115 when intenneshed as shown 
in that figure. In FIG. 17B the elements 115 are shown 
as hooked in form and in an interlocked relationship to 
afford a similar releasable connection of the sheets A and 
B to one another. , _ 

In the above described embodiments the pile members 
have been illustrated and described as being of a regular, 
substantially rectangular cross-sectional outline, whatever 
the nature of their shape may otherwise be. In most 
cases the pile elements have been characterized as being 60 
generally pyramidal or triangular; though a mold for a 
curved section element is shown in FIG. 6A. Forms of 
this kind are very practical, since it is possible, as indi- 
cated above, to produce the mold laminae fast, efficiently 
and cheaply by a die stamping and edge notching opera- 
tion. , 
- However.-FIG. 17C sbows an alternative type of mold 
140 constituted by a side-by-side series of laminae or 
discs 141 each having a longitudinal series of recesses 142 
extending inwardly thereof from an outer side edge. 
When registered with one another these recesses of suc- 
cessive laminae 141 form the molding cavities 143 extend- 
ing radially inwardly from a disc edge, successive cavities 
being separated from one another by Ibe material of the 
lamina. It will be appreciated that such cavities 143 may 



be of any desired shape, cylindrical, conical, of non-cir- 
cular outline, rectangular outline, etc. Usually they will 
be of circular outline like the product of the mold of FIG. 

FIGS. 18, 19 and 20 show various suggested procedures 
and apparatus for the forming of the moldable material 
against a mold constituted in accordance with the above 
illustrations. In each case the mold structure as a whole, 
generally designated 116, is a cylindrical or drum-like one 
for continuous quantity production, but. might equally 
well be of a flat plate character for job production. The 
mold may be constituted by an assembly of edge-notched 
plate laminae, as described above, or by an assembly of 
flat or circular plates which are througb-apertured from 
the sides thereof, as will be described. 

In FIG. 18, the mold drum 116 may be constructed of 
appropriate metal or other material having necessary heat- 
resistant quality, in the event heat softening or setting ; is 
involved. A sheet or web layer 117 of the moldable 
material, for example, an elastomeric vinyl material or 
the like is trained and advanced around the cylinder or 
drum, as by means of an endless pressure belt 118 actu- 
ated around idler rollers 119 and pressure applying rollers 
120 with belt tension maintained by an adjustable back- 
up roll 121. The pressure need be only sufficient, de- 
pending on the flowability of the molding material, to 
cause it to flow into and form in the mold cavities. The 
drum 116 has suitable elements or coils 116' for heating 
or cooling the same, if required; and the speed of rotation 
of the drum and travel of the material 117 is adjustable 
to permit at least a partial hardening of the material, as 
pile-like by pressing the same into the piling notches 122 
of the drum, so that after leaving the latter, the pile ele- 
ments will retain their molded shape. Some further cur- 
ing or setting of the web or sheet may be necessary after 
it leaves drum 116; and it may do this in being formed 
into a roll at 123, or by being led off for severance into- 
desired lengths, as indicated in dotted lines, the pile-Iitce 
material being in each case designated by the reference 
numeral 124. , t , 

It is to be understood that in any of the embodiments 
of FIGS. 18, 19 and 20, the procedure contemplates the 
further lamination to the basic sheet or web °f 
sary or desired backing material or sheets, per FIGb. 15 A 
and 16A. It is also contemplated that any desired ap- 
plication of softenable chips may be applied to the web 
117 as an incident to the piling operation. 

FIG. 19 shows an arrangement in which a flowable ma- 
terial as in the formation of a plastisol, is applied to the 
50 drum 116 through an elongated, hopper-hke nozzle or 
slit 126, entering the notched mold cavities 122 of Uie 
component mold laminae and further providing material 
for formation of a backing sheet layer or stratum 127. 
The material is urged against mold drum 116 by a further 
web or sheet 128, which may be at the same time bonded 
to the layer 127. Desired pressure is applied by rollers 
129, the bonded laminate issuing at 130 for further com- 
pletion (if necessary) and disposal as desired. As in 
the embodiment of FIG. 18, pressure is applied approxi- 
mately 180° about the drum 116 to insure the desired 
degree of setting of the piling. 

FIG. 20 suggests the procedure of horizontally advanc- 
ing a wholly or partially processed sheet 132 in the direc- 
tion of the arrow to which a substantially thick coating or 
layer 133 of plastisol or like flowable and moldable mate- 
rial is applied, and controlled as to thickness by a doctor 
blade 134. This material is pile-like in the manner de- 
scribed' above'and bonded to the sheet 132 in -passing the 
mold drum 116. 

The invention further contemplates a procedure includ- 
ing the application of powdered crystalline or particulate 
material capable of being rendered flowable and moldable 
to the periphery of a heated mold drum 116. Such 
softened material is pressed into the mold notch cavities 
by any suitable means, such as tbe belt arrangement of 
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FIG. 18, or a separately pressed web which may bond io a w P ;„ t h» Af(> M T , 

the resin, emerging from the mold as a laminated compo- 22 * ^ 35 ^ mold 135 <* 'FIG. 

nent of the pile-like sheet. In all cases it is conlemnlated *t , 

that the product may be formed of a Rubber compound, H fsT^t^TXT^ and , a ™ tus considerations, 
being set in desired condition by a vulcanizing procedure « i * * invention, encompasses the pro- 

. FIGS. 21 and 22 of the drawings illustrate" al!ern£ 5 ^S^tat^^^ material, exhibiting 

tive procedure for assembling the mold, generally desig- S!, 7, « blunt fonnations,- or rela- 

nated 135 in FIG. 22, which differs quite substantially ^ ^n^^lf^^'^^ ** StepS in no 
from the previously described embodiments, in that the ™ ,u S . f ,me *ion orhl ^ pressure procedures, 
molding cavities are arranged to extend in a sidewise di- lrt ^ A ?W C ? 0W 0r he ^tofore employed, 

rection of the lamination of plates, rather than from an 10 method is capable of being practiced in con- 

edge thereof. However, in the broadest sense of the i °? S P roductlOD utilizing continuously rotating mold 
molding procedure, the same principle is followed as in IO ™ n 8 *5»Pment constituted of component mold Iami- 
the earlier-described forms. nations. Yet, under controlled conditions, for example 

Thus, successive laminae 136, 137, 13g are provided of * e ™P er ?? re and pressure, the equipment is capable of 
which may be either flat, per FIGS. 21 and 22, or arcuate ,i P««raction at a continuous fcigh output rate 

so as to produce a cylindrical or drum-like mold These P"™* stock corresponding to or exceeding that of 

laminae are apertured from side to side therethrough v 3 , jlm5trated and described forms. A rate 

rather than from an edge thereof. FIGS. 21 and 22 are' a • f mim,,c is Possible, 

schematic, in that they show the topmost plate 136 as o A « AD ^P 0rlar * aspect of the present invention, in regard 
provided with holes 140, 141 and 142 in spaced progres- J£, °r an , a PP aratus > asides in the fact that the as- 
sion, these holes being respectively rectangular circular s ? m>I y °* a lamination of notched mold plates permits 
and triangular in shape; while the next lamina 137 has f- ,r ° r 0 . gas to escapc durin S ^ molding and set- 
similar boles 140', 141' and 142', respectively in a ,ng Ration, there is no possibility of such gas 

similar transverse spacing; and the third lamina 138 in o* fccumuiatron tending to mar the individual outlines of 
turn has like shaped apertures 140", 141" and 142" cor- ™ -pile elements or components, in any embodiment of 
responding^ spaced. FIG. 22 shows further variations f p ! oduct 11 foHow s that the latter is uniformly per- 
ln the respective plate apertures, as will be described .? m regard to ^ contoiJ r and size of its indrvidual 

While it is unlikely that the specifically different type P ^f? 1 "^ wbatever such size and shape may be 
of plate holes schematically shown in FIGS. 21 and 22 o ft r ^^.^ invention is not to. be regarded as specifically 
will be employed in any given mold, nevertheless, these lmi)ted reference to dimensional size of the pile ele- 
views show the wide variation of molding cavity outlines J!^ 5 ' Beve V he]ess ' for the sak e of illustration, rather 
which may be built into a laminated mold in which the olum pyramidal tuft formations, such as the formations 
cavity formations extend from side-to-side of the con- *\ . and 4 t 5 of FTGS - 4 > 4A and 6, may be considered 
stitutent laminae rather than from edges thereof ^ *l be . 3ng of order of » sav > V* inch along the direction 

Thus, with the through-openings respectively aligned , j! pe ? tbereof . ab out the same dimension in the 
with one another in the fashion of FIG. 22, it is seen that Ic ?P™inai direction of a row of formations, and in the 
the rectangular openings 140, 140', 140" may be of Rf'^orhood of '/a inch or less in height. Such a pile- 
identical cross sectional area and shape. This results in „ pr °^, ct ^ c °nstitute an excelleot multi-direction- 
a mold cavity 144 (FIG. 22) of uniform cylindrical cross 4u aI \. fle * ble > anti-slip shoe sole, or other anti-friction 
section; and accordingly a pie element of corresponding ^v!° n slrucrure £Uch a floor mat. 
uniform cross section throughout its length will result 9? the other hand » ia tbe much more finely pile-like 

the cross section being determined by the shape of the C t ts lIhlstrated m FIGS. 12, 12A, 13, 13A, 14A 15B 

apertures, and, of course, not necessarily rectangular I,' 16B Bad . l6C > tbe ba se dimension of the sKm' 

On the other hand, the openings may be of varyin* ™ament-hke pile elements will be of the order of say' 
cross sectional area, though uniform in respect to theiT 45 u ™?P 5*« inch b * about %2 and of a height of 
shape, circular or otherwise. Thus, the openings 141, T Ut * ,ncb - ^ a P rod «ct is adapted to a multitude 
141 and 141 may be of fmsto-conical shape and differ- J? Us f ' *? r exam P^ gloves, highly cushioned floor mat- 
ing diameter, their outlines merging progressively with ;! n& caps, and the like, in any of which adapta- 
one another to provide a composite cavity 145 which is ^ ^ be hlgh]y P°P^tioned nature of the piling makes 
itself of elongated frusto-conical shape. 60 VOSs&*e many attractive visual and textural efFects as by 
On the other hand, a stepped but generally pyramidal tbe L P^ dure s described in connection with FIGS 13 
cavity 146 may be produced by shaping another set of a,M ? 13 .*> 15B ™* '5C, and FIGS. 16B and 16C 
plate apertures 142, 142' and 142", in a similar shape but ^l^i? or without a Perturing of the base, as sugcested 
of progressively diminishing area, so that a pile element m F1GS " 4A and 4B - 

molded therein will have a generally pyramidal outline. 55 , r m °i d in va »o«s embodiments herein illus- 

Similarly, a generally corneal pile element may be formed ! rat ? d an 1 d describ e d exhibits a series of plate-like laminae 
by making holes 142, 142' and 142" of curvilinear cross ? av ' Dg ^ desired P^ forming provisions, those skilled 
sectional outline. in the art will perceive the possibility of constructing a 

o ^ y J° Tm ' ^ e mold ]am '^ 13*> 137, 138 will be havu, S similar capabilities by tbe use of a con- 

assembled to a base lamination 14S closing the ends of 60 U ™ OUS strip wound nelicaUwise to bring successive lami- 
the ; ca-vjUes, as shown in FIG. 22. * U nae portions in side-by-side engagement whh ™l w 

they may b e, the plate portions having" mold '0^^ 

economS t h ° IeS r( des ? jb f d above ^^y be readily^and f rtbe ^ prior to or during the winding operatio^ Accord 
economicaUy formed m ihe laminae by punching, drilling - JXi ^ u °I«s more specifically claimed the term* « 
or other known machine operation, by etching^ in h! 6 5 Md ^e To be cZrt^J^^. !™k 

production of panting plates, or by other known method » variation. The same is truToi^ther vli P ^ 5 T 1 

surface" ^^ end ^ atIai na smoothly rounded peripheral selves to those SffidtalK^ " 

preventing surface marring of the pite eSnte i5 £ cateoorie IZ V™** ° f tyPCS ' ° f Wb '" ch °^ «« n ™« 
of elongated filament like character or more blunt in out m f n, 1 ' oned * b ™. This considera- 
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attained To enumerate specific examples of materials 
suitable 4o the multiple objectives herein mentioned 
would uselessly burden this application. Qualities of 
known molding materials appropriate to the purposes are 
familiar to those having ordinary skill in the art. 

The drawings and the foregoing specification consti- 
tute a description of the improved pile-like material and 
process and apparatus for making same in such full, 
clear, concise and exact terms as to enable any person 
skilled in the art io practice the invention, the scope of 
which is indicated by the appended claim. 
What I claim as my invention is: . . 
A pile-like molded product, comprising a fcase bav- 
in" a plurality of parallel rows of pile formations of 
pyramidal shape integrally formed on and projecting 
from a surface thereof, the formations of the respective 
transversely successive rows being staggered relative to 
one another in the longitudinal direction of said rows, 
said base having apertures therethrough separating some 
of the pile formations of the respective rows from one 
another, the apertures of a given row being in transverse 
alignment with pile formations of an adjacent row and 
being overlapped longitudinally by the ends of such pile 
formations, the respective pile formations of said given 



and adjacent rows also longitudinally overlapping one an- 
other to provide an integral connection of said respective 
pile formations at the overlapped portions thereof. 
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